about 20 minutes after the cisternal injection and is revealed by measurement of arteries after only 5 minutes. It increases in severity for i to 1 hour. Sometimes it begins to diminish after 14 hours. Details of the time-course are to be published later.
The Reactivity ofSpastic Arteries In baboons in the present series the CO2 tension has been altered after an initial angiogram by adding CO2 to the inspired gases; then, after another angiogram, the CO2 has been turned off and further angiography has been delayed until Paco2 has fallen again by a substantial amount. The blood pressure has been monitored but not controlled. Changes in the diameters of the spastic arteries have regularly been observed to accompany the alterations in Paco2 and the continuing reactivity of these arteries during the first hour of spasm has been substantiated.
An intriguing problem has, however, been the confirmation that a rise in Paco2 does not always cause vasodilatation, but may sometimes be accompanied by vasoconstriction. All the experiments have been conducted within the normal and supranormal range of Paco2, and the onset of peripheral tissue hypoxia does not seem a very likely explanation for the observed reactions which have consistently followed a certain pattern. This pattern may be summarized as (1) probably a persisting normal reactivity to CO2, and (2) an enhanced response to another factor, to be described in a further paper.
In general terms two possible explanations present themselves. These are (1) that the arteries are possibly changing passively in response to blood pressure alterations (in other words that both sides of the presumed autonomic pathways have been blocked and tone abolished), or (2) that only one side of the presumed autonomic control is at fault. Recent work by Fraser et al. (1970) has tended to incriminate the a-adrenergic receptors. If more than one fraction of blood is involved experimentation, already difficult because of the lack of information about normal reactivity of basal arteries, becomes doubly so.
Our present findings seem to provide some support for a theory of spasm which includes interference with the neurogenic control of these vessels. The experimental findings do not, however, necessarily incriminate the a-receptors as being the site of the essential primary lesion. Once the diagnosis of a completed major stroke has been established it is not unusual for a sense of mild depression to affect the physician concerned because, however optimistic one's outlook, it is likely that recovery, if it occurs at all, will be incomplete and of poor quality. Strokes may be due to infarction or hivmorrhage and, although in many patients the differentiation is easy, in some it is clinically impossible to distinguish between an infarct and a small intracerebral hsmatoma. Similarly, in unconscious patients with bloodstained cerebrospinal fluid it may be difficult to decide for a day or two whether the bleeding began in the brain and ruptured into the subarachnoid space or vice versa, and even whether its origin was supraor sub-tentorial. Since the level and duration ofcoma is the major prognostic factor for survival it seems sensible when considering treatment to divide patients into comatose and non-comatose groups (Table 1 ). I shall exclude as far as possible primary subarachnoid hemorrhage due to rupture of an aneurysm or angioma because I think such patients are eventually a surgical problem, although their immediate treatment may be that of any unconscious patient.
Comatose Patients
Most of these are patients who have suffered a cerebral hemorrhage and more than half have blood-stained cerebrospinal fluid; a few are unconscious from a large cerebral infarction and others may have a contained or expanding intracranial hematoma with normal CSF. Treatment is at first the general management used for un- conscious patients, and I personally prefer them nursed in the anterolateral position, flat with one small pillow, to be turned every two hours and, if the coma is deep, to have the foot of the bed raised to minimize the inhalation of secretions. An intragastric tube is passed through the nose and about 150 ml fluid given every two hours, starting with 5% glucose in water. The patient is catheterized, and if the indwelling catheter is required for any length of time it should not be changed for at least a week. An accurate record of intake and output is kept; electrocardiography, estimation of blood sugar and serum electrolytes and of arterial Pco2 and blood pH are important; and any serious chemical blood abnormality should be corrected by intravenous infusions. I also like my patients to be well oxygenated, and if the arterial oxygen tension is down this should be restored to normal by oxygen inhalation. Antibiotics are not given unless there is clinical or bacteriological evidence of respiratory or urinary tract infection, which is less common than I would have expected even in catheterized patients. It is unwise to give prophylactic antibiotics as they tend to establish bacterial resistance. Nursing treatment is very important and emphasis should be placed on keeping a clear airway by intermittent suction, frequent changing of position, and careful recording of temperature, pulse, blood pressure, fluid balance and level of consciousness. A few patients, notably those with brain stem vascular catastrophes and those with bilateral hemisphere lesions, are probably better nursed in an intensive care unit. They may need tracheostomy because ofupper respiratory muscle paralysis and may even require intermittent positive pressure respiration. Although tracheostomy should be done reasonably early, I think it is sometimes done too soon and therefore unnecessarily in some patients, and I prefer to use an intratracheal cuffed tube for 24-48 hours with intermittent release of the cuff to prevent ulceration; many patients will then have improved sufficiently to avoid tracheostomy, which can be a bothersome added burden to the nurses. Of course in elderly patients who are deeply comatose I should regard intensive care nursing of this kind as meddlesome, because the quality of survival if any is so poor under these circumstances that it should not be officiously pursued. As coma becomes lighter, restlessness may be a problem, and my own preference if drug control is necessary is for intramuscular promazine 25 or 50 mg every 4-6 hours.
In addition to this general immediate treatment, certain special measures have been claimed to improve the prognosis of comatose stroke patients. I have found most of them useless including stellate block, inhalation of CO2 vaso-dilator, hypotensive and pressor drugs, and prednisone in the usual dosage, but if the patient has accelerated hypertension this must be controlled by parenteral hypotensive drugs as an emergency procedure. Angiography should be performed only if there is an indication for immediate surgery, and as craniotomy is inadvisable in most comatose stroke patients this will be rare. Two conditions which are exceptions are an expanding intracranial hwmatoma and cerebellar apoplexy, and if either of these is suspected in a patient under 70 years of age angiography and a surgical opinion are obligatory. In the expanding hmmatoma the classical picture is that of a hemisphere lesion with rising intracranial pressure, pupillary changes and deepening of coma, with an increasing shift of the midline as determined by ultrasound in some patients. In the cerebellar apoplexy neck stiffness, pupillary abnormalities, fixed conjugate deviation of the eyes, opisthotonic fits, periodic respiration and often blood-stained CSF may be found. The diagnosis is difficult and such signs may occur preterminally in severe hemisphere heemorrhage, but again, in a youngish patient whose condition is reasonable, further studies are essential.
Surgical authorities are divided about the value of craniotomy for contained non-expanding intracerebral hmmatomas. McKissock etal. (I961 have shown that in their series surgically treated patients fared worse than the others, but Logue (1962) has suggested that future disability may be lessened by evacuation of the hematoma through a burr hole or small trephine opening. The only certain way of diagnosing whether the patient is, likely to be helped by surgery is by arteriography or ventriculography, which is obviously impractical in all stroke patients, even in all those under 70. I feel that these investigations should be reserved for those patients in whom the index ofsuspicion is high or in whom there is something odd or puzzling about the stroke.
The only special medical treatment of which I have had any promising experience and which may influence the survival rate is the use of intramuscular dexamethasone in high dosage. I give-4 mg four-hourly for 48 hours, 2 mg four-hourly for a further 48 hours, and then 2 mg eighthourly until consciousness is regained. This is an extremely powerful steroid and seems to have a specific effect on the brain's response to trauma and to hmmorrhage, probably by reducing cerebral cedema. I have made a very small trial of-30 comatose stroke patients aged 70 or below in whom consciousness was restored earlier in the dexamethasone group with consequent improve-ment in the rate and quality of survival (Table 2) . I suspect, however, that its chief value may be in improving the condition of a youngish patient quickly enough to make arteriography and subse-- quent surgery less hazardous, and I think further trials may be worth considering. I have also used intravenous mannitol for this purpose but with less success, and dexamethasone has the added advantage of being the treatment of choice for inhalation pneumonitis.
Conscious Patients
If consciousness returns within a day or two, or if the patient is conscious on admission to hospital, the prospect for survival is very much better although disability is often severe. With the exception of patients with major hind-brain infarction or bilateral hemisphere lesions, in which nasal intubation and possibly tracheostomy may be necessary, the usual type of noncomatose stroke patient should start rehabilitation the day after admission to hospital. It is a good idea to reinforce the required optimistic outlook by suggesting at an early stage a probable discharge date. This may seem impossible but I find that after a day or two one can tell whether three, four or five weeks are likely to be necessary; most of my recoverable stroke patients are home within a month if social conditions permit. I nesd not stress the importance of early activity in ischvmic stroke patients and that paralysed limbs should be moved at least four times a day through their full range. Almost immediately the patient is sat on the edge of the bed, supported by nurse or physiotherapist and on about the second or third day he learns to regain lost balance, sitting out of bed in a chair. However, if the patient is anemic or very elderly, sitting up for any length of time may produce hypotension and vasomotor syncope, and enthusiasm must be tempered by caution in such patients. More formal rehabilitation is dealt with in other papers in this meeting. Prognosis regarding disability is fairly easy. Unless the patient can move his hand usefully after a week the result will be a poorly functioning upper limb; this is usual in 4 out of 5 classical major stroke patients. Similarly, if there is some leg movement, however poor, at this time, the patient will be able to walk again either alone or with some mechanical support. In contrast to upper limb functioning four out of five patients should manage this. Special treatments: As with comatose patients, I have been unable to improve the immediate prognosis of conscious patients with a completed major stroke by stellate block, steroids or vasodilator drugs. I use anticoagulants in only two types of patient: the one who has had a cerebral embolism, is normotensive, and in whom the CSF is clear and colourless; and the fully conscious, normotensive patient with progressing neurological deficits, clear and normal CSF, and no shift of the midline as shown by ultrasound. These are important conditions because no-one likes treating subdural or intracerebral hmmatomas with anticoagulants.
Some authorities advocate arteriographic investigation of major completed stroke patients with a view to finding evidence of extracranial occlusive arterial disease accessible to the surgeon. My policy is to avoid both arteriography and surgery in my patients with a completed stroke as there is little point in restoring blood flow to an infarct; in fact even if this is successful the patient is much worse off with a hemorrhagic infarct than with an ischamic one. Even if the stroke is incomplete this is the most dangerous time to perform arteriography and few British vascular surgeons will operate on patients with progressing strokes.
Conclusion I have little more to offer now than when I spoke to this Society eight years ago (Carter 1963), except perhaps the very faint promise of dexamethasone as a preliminary to surgery. A completed stroke is a disaster, a failure of preventive medicine, but in many people it is inevitable In youngish patients I have always tried to find the cause and to obtain the opinion of my surgical colleagues. In older patients in coma I try less hard because surgery often makes them worse and because I believe there is a right time to die without interference. This is called by some conservative or supportive, or even negative treatment, but as the nurse is I think more important than the doctor in this situation I prefer to call it tender loving care. It is important that nurses should be trained for this work by physicians so that the care can be informed and intelligent, but above all let us make sure that it remains tender and loving.
